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Enclosed is the Provisional application for patent as follows:^ pages of specification, and 8 sheets of drawings. 
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PREDICTING RESPONSE TO ANTI-ESTROGEN THERAPY 



E.M.J.J. Bems 

Erasmus MC Daniel den Hoed Cancer Clinic 
Rotterdam, the Netherlands 



It would be of great benefit to predict response of metastatic tumors to 
cliemotherapeutic agents. For example, analysis of primary tumors removed by 
surgery may predict response of later developed metastatic tumors to 
chemotherapeutic agents. 

Attempts have been made to correlate patient response to tamoxifen with 
specific markers, as shown in Figure 1 . See, for example. Bems, Klijn, and 
Foekens. J. Clin. Oncol; J. Nat Cancer Res., and Cancer Res. 

Summary 

A gene profile has been con-elated with estrogen positive breast cancer tumors 
and patient response to the anti-estrogen, tamoxifen in the treatment of 
metastatic disease. Using a gene profile according to the invention, analysis of 
the patient's primary tumor against the gene profile is predictive of patient 
response to anti-estrogen, for example, tamoxifen, therapy for the treatment of 
metastatic disease. See Figure 2. 

The invention includes a specific gene profile that Is predictive of breast cancer 
response to the anti-estrogen, tamoxifen, articles, kits, and assay systems 
utilizing a predictive gene profile of the invention, and methods for detecting 
patient response to ant-estrogen therapy using a gene profile according to the 
invention. 

Examples 

As shown in Figure 3, using breast tumor tissue available from the Erasmus MC 
Daniel den Hoed Cancer Clinic Medical Onclology tissue bank, a retrospective 
study was perfomied to analyze RNA produced from estrogen receptor positive 
primary breast tumors. Samples of RNA were obtained from the breast cancer 
tissue and analyzed against 18,500 clones and controls on an NKI 18.5K cDNA 
microan-ay (NKI/NKB, microan-ay.nki.nl). RNA samples were analyzed in 
duplicate by cDNA microannay analysis on an NKI 18.6K cDNA Microan-ay (See 
Figure 8). 

Retrospective data collected and matched to the tissue samples was evaluated 
to "train" the data set, and identify those markers that comprise a data set or 
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gene profile predictive of patient response to tamoxifen. As shown in Figure 4, 
tissue and samples from 46 patients was used in the training set. Of the 46 
patiente. 25 were refractory to tamoxifen and developed progressive disease 
(PD) and 21 showed an objective response to tamoxifen (OR). The assay 
perfonnance is shown in Figure 5. Two clusters are apparent: Cluster 1 
correlating with progressive disease (PD) or lack of response to tamoxifen (red 
bar profile) and Cluster 2 (green bar profile) showing the profile of objective 
response. 

Eighty-one genes were identified as useful in the predictive gene profile. 
As shown in Figure 5, many of these are related genes. 

A second set of estrogen receptor positive patient tissue and samples was 
analyzed to validate the gene profiles. The validation set consisted of 58 patient 
samples. RNA was prepared and analyzed as described above for the training 
set. Using the gene profile obtained, a prediction was made for the patlenf s 
responsiveness to tamoxifen therapy for treatment of metastasis. The 
predictions and patient correlations are shown in Figure 5. 

• 

An alternative method for gene profile analysis is use oif Q-PCR. As shown in 
Figure 6, both methods are satisfactory for use in the invention. 

Figure 7 compares the ability to predict progression free-survival using a 
traditional factors score with the prediction available with the gene profile of the 
invention (sensitive shown green; resistant shown red)(response to tamoxifen). 

The gene profiles determined by the method described above and shown in the 
figures enables sensitive and specific prediction of patient response or lack of 
response to anti-estrogen therapy for metastatic estrogen receptor positive 
breast cancer . 
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We claim: 

1 . A gene profile predictive of estrogen receptor positive breast cancer patient 
response to anti-estrogen therapy for the treatment of metastatic estrogen 
receptor positive breast cancer comprising one or more of the profiles shown in 
Figure 5 or 6. 

2. A gene profile predictive of estrogen receptor positive breast cancer patient 
response to anti-estrogen therapy for the treatment of metastatic estrogen 
receptor positive breast cancer produced by the method described in the 
Examples above. 

3. A method for predicting patient response to tamoxifen in the treatment of 
metastatic estrogen receptor positive breast cancer, the method comprising: 

analyzing the patient's primary tumor tissue for gene expression; and 
correlating a Cluster 2 gene profile as shown in Figure 5 or 6 with 
predicted response to anti-estrogen therapy. 

4. A method for predicting patient response to tamoxifen in the treatment of 
metastatic estrogen receptor positive breast cancer, the method comprising: 

analyzing the patient's primary tumor tissue for gene expression; and 
conrelating a Cluster 1 gene profile as shown In Figure 5 or 6 with 
predicted lack of response to anti-estrogen therapy. 
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